Background {#s1}
==========

Pazopanib is one of the emerging antiangiogenic oral tyrosine kinase inhibitors (TKI), targeting vascular endothelial growth factor (VEGF), platelet-derived growth factor (PDGF) and stem cell factor (c-KIT) receptors.[@R1] It is approved for the treatment of metastatic renal cell carcinoma (RCC) and soft tissue sarcoma. It is usually a well-tolerated oral agent. The main side effects are fatigue, nausea, diarrhoea and hypertension.

The increased use of TKI agents has been associated with recognition of a potentially fatal spectrum of toxicities, including cardiotoxicity. Cardiotoxicity associated with sunitinib, another TKI, has been well known, primarily congestive heart failure (CHF), hypertension and a decline in the left ventricular ejection fraction (LVEF).[@R2] Animal studies suggest that sunitinib cardiotoxicity results, at least in part, from direct cardiomyocyte toxicity.[@R3] There is less information about pazopanib as it is a newer agent. However, a meta-analysis of 10 647 patients treated with different kinds of TKI, including pazopanib, found a 2.4% risk of CHF versus 0.75% in the non-TKI group.[@R4] In the largest phase III trial of 372 patients, a drop in LVEF occurred in three patients in the placebo group and 16 patients in the pazopanib group, of which three were asymptomatic during or after treatment. Cardiac toxicity by pazopanib was primarily attributed to prior anthracycline exposure and coexistence of hypertension.[@R5] Only rare cases of cardiac dysfunction have been reported in association with pazopanib.[@R6] We report a case of rapidly progressing and life-threatening CHF in a patient with a metastatic RCC treated with pazopanib without prior anthracycline exposure.

Case presentation {#s2}
=================

A 70-year-old man presented with dyspnoea and palpitations on exertion to the emergency department (ED). His medical history was significant for stage IV clear cell RCC, chronic atrial fibrillation on anticoagulation with warfarin, coronary artery disease status post the placement of two stents with an ischaemic cardiomyopathy and a LVEF of 40%--45%. He was recently started on pazopanib for systemic treatment of metastatic RCC. Pazopanib was started at 75% of the recommended dose. At the initiation of therapy, the patient had a creatinine of 1.2 mg/dL and was able to walk 90 min a day without any complaints.

Within the first week of starting pazopanib, the patient developed dyspnoea on exertion that progressed rapidly to dyspnoea on minimal exertion. He was no longer able to conduct his daily walks. On the 10th day after starting pazopanib, he was unable to shave himself due to dyspnoea, which prompted his ED presentation. In the ED, his blood pressure (BP) was 122/70 mm Hg, heart rate (HR) was 93 beats per minute (bpm), respiratory rate (RR) was 22 breaths/min, and oxygen saturation was 94% on room air. On physical examination, auscultation of the heart was significant for an irregular rhythm with no additional heart sounds or signs of volume overload. His lungs were clear to auscultation, and the remainder of the examination was unremarkable.

Initial labs were significant for a creatinine of 1.4 mg/mL and a supratherapeutic international normalised ratio of 4.0. Blood counts, electrolytes and liver function tests were within normal limits. His B-natriuretic peptide (BNP) was 2685 pg/mL. His troponin results were negative. An ECG showed atrial fibrillation without significant changes compared with previous tracings. A CT angiogram (CTA) of the chest in the ED showed heterogeneous opacification of the left main pulmonary artery with concern for a non-occlusive thrombus.

The patient was admitted to the hospital and empirically started on anticoagulation with enoxaparin for presumed pulmonary embolism (PE). On the second day, he presented with worsening shortness of breath and compromised mental status. On physical examination, he was dyspnoeic and tachypnoeic with RR of 40 breaths/min and oxygen saturation of 95% on 2 L of oxygen by nasal cannula. His HR ranged between 140 and 150 bpm and his BP was 96/53 mm Hg. He was in respiratory distress, unable to speak in full sentences but alert and following commands.

Investigations {#s3}
==============

Stat labs including blood counts, electrolytes and kidney function did not reveal significant change. Troponin-I was mildly elevated at 0.10 ng/mL (normal range \<0.08). A chest X-ray revealed enlargement of the cardiac silhouette and mild vascular congestion. Review of prior CTA with radiology suggested that the findings were more consistent with an old thrombotic event rather than an acute PE. A transthoracic echocardiogram (TTE) revealed a severely dilated left ventricle with severely reduced systolic function and an estimated LVEF of 15%--20%, severe global hypokinesis and some regional variation in the anterior wall. When compared with prior EF of 40%--45%, the LVEF was significantly lower.

Differential diagnosis {#s4}
======================

The differential diagnosis of his acutely worsened cardiomyopathy includes new ischaemia, tachycardia induced or pazopanib induced. The mild elevation of patient's troponin, in the setting of negative ECG changes, was thought to be most likely secondary to Type 2 myocardial ischaemia. His TTE findings showed global hypokinesis compared with prior echo instead of new focal dysfunction, which again supports non-ischaemic cardiomyopathy. His tachycardia began after the worsening of his EF. Given the rapid onset of his symptoms shortly after starting pazopanib, in the setting of no other obvious causes, pazopanib-induced cardiomyopathy remained as the most likely diagnosis.

Treatment {#s5}
=========

The patient was transferred to ICU and intubated due to continued respiratory distress and shock requiring blood pressure support with norepinephrine. A pulmonary artery (PA) catheter was placed for close monitoring of haemodynamics and vasopressor management and revealed low cardiac output and a cardiac index of 1.7 L/min/m^2^ concerning for cardiogenic shock. Inotropic support with dobutamine was started and norepinephrine was continued. Beta-blocker therapy was started to control his heart rate. His course was complicated by aspiration pneumonia that required broad-spectrum antibiotics. The patient was weaned off vasopressors and was successfully extubated on ICU day 9. His hospital stay lasted 29 days with management of multiple medical complications including shock, acutely decompensated CHF, aspiration pneumonia, atrial fibrillation with a rapid ventricular response, toxic metabolic encephalopathy and acute kidney injury.

Outcome and follow-up {#s6}
=====================

The patient was discharged to a rehabilitation centre where he was able to participate in physical therapy. He was discharged home after his rehabilitation. His follow-up TTE 3 months after his discharge showed an estimated EF of 20%.

Discussion {#s7}
==========

We report a case of rapidly developing heart failure and cardiogenic shock shortly after starting treatment with pazopanib in a patient without a history of previous anthracycline administration. To our knowledge, this is the first case of life-threatening heart failure or cardiogenic shock precipitated by pazopanib in a patient without any history of treatment with anthracyclines. In a phase III trial of RCC treated with pazopanib, cardiac dysfunction was only observed in 0.6% patients, of which only two patients had symptomatic heart failure.[@R8] In the Pazopanib for metastatic soft-tissue sarcoma (PALETTE) trial, 16 patients (6.5%) in the pazopanib group compared with three (2.4%) in the placebo group had cardiac function decline.[@R5] Only 1% of the patients in the pazopanib group had symptomatic heart failure. Notably in this trial, 99% of patients had previously received anthracyclines. Interestingly, 88% of the patients who developed cardiac dysfunction also had concurrent hypertension, which was thought to be a significant contributing factor. The official recommendations of the Food and Drug Administration are close blood pressure monitoring and treatment, as well as baseline and periodic evaluation of LVEF among patients at risk. However in our patient, cardiogenic shock rapidly developed within 10 days of starting pazopanib which allowed no time for symptom or LVEF monitoring. We were not able to find any specific information in the literature regarding dose reduction for patients with increased risk of cardiac dysfunction, especially with a cardiac history. In oncology clinical practice, dose modification and interruption have been done on an individual judgemental basis, as in our case.

The timing between initiation of therapy and onset of cardiac dysfunction is variable in the literature. In our case, the patient developed significant decline of over 50% of his baseline cardiac function within 10 days of starting pazopanib. To our knowledge, this is the most rapid developing heart failure reported in the literature in relationship to pazopanib treatment. A previous case reported a patient without cardiovascular risk factors besides previous treatment with anthracycline, who presented with fatigue and dyspnoea 15 days after starting pazopanib and initially improved following interruption of pazopanib for 7 days. Reintroduction of pazopanib at a lower dose resulted in recurrence of patient's dyspnoea and fatigue and reduced LVEF at 10%. Despite immediate discontinuation of the pazopanib, the patient died.[@R7] Another report of a young patient without any cardiovascular history or risk factor apart from previous treatment with doxorubicin, who presented with fatal heart failure 4 weeks after initiating treatment with pazopanib has been recently published.[@R6] It is also unclear whether the cardiac dysfunction induced by pazopanib is reversible or not. Our review of the literature has shown mixed results. We were unable to find large cohorts or trials that were powered to answer this question.

In our case, the patient presented with non-specific symptoms including dyspnoea and tachycardia. A chest CTA suggested that a pulmonary embolism may be the aetiology of these symptoms, and anticoagulation was started with enoxaparin despite pre-existing anticoagulation with warfarin. The diagnosis of heart failure was not made until the next day when the patient further decompensated and additional causes of the patient's acute respiratory failure were included in the differential diagnosis. Although targeted cancer therapies such as the TKIs may be perceived by some clinicians as relatively free from significant side effects, the cardiac toxicity of these drugs has been reported. A meta-analysis of multiple clinical trials in different types of cancer revealed the groups receiving TKIs, including sorafenib, sunitinib and pazopanib, had an increased risk of congestive heart failure versus the groups who did not receive TKIs (2.4% vs 0.75%).[@R4] Reports such as this present case of acute cardiac decompensation may increase awareness among clinicians.

Therefore, for a patient with a history of heart failure, we would recommend to avoid pazopanib if possible. If pazopanib has to be used, we recommend to obtain a baseline TTE and refer the patient to a cardiologist before initiation of pazopanib given the potential life-threatening cardiac complications. Frequent follow-up in the first month of initiating treatment is recommended on a weekly basis and then can be spaced out. Follow-up can also be considered via phone with a cardiology-specialised registered nurse for symptoms check. If any symptoms were to arise, holding pazopanib is recommended, while awaiting further workup including evaluation by the cardiologist.

###### Learning points

-   Tyrosine kinase inhibitors (TKIs) can cause severe heart failure without any previous anthracycline exposure. This rare complication can be life threatening.

-   General practitioners' and specialists' knowledge of the potentially life-threatening side effects caused by new antineoplastic agents will benefit earlier diagnosis in such cases.

-   If a significant number of cases of severe heart failure are reported with TKI's in the future, additional guidance from the manufacturers of these drugs or the Food and Drug Administration for dose modification or avoidance in patients with heart failure will be necessary.
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